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PROBLEM TO BE SOLVED: To solve the problem that it is necessary to make a 
channel (distance between the source and drain) for a current flow narrower for 
improvement in transistor characteristics, and the conventional photolithography or 
electron beam lithography used a highly fine fabrication technique to shorten a 
channel length, however, a high-performance element cannot be manufactured at a 
low cost because the applicable fine fabrication technique is extremely high in 
quality and expensive. 

SOLUTION: An organic thin-film transistor can be made very thin without using a 
special fine fabrication technique. This merit is applied to control a distance 
between the source and drain, so that an extremely short channel length can be 
made without using a highly fine fabrication technique, and a high-performance 
organic transistor can be conveniently manufactured as a result. 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by the use of t:hls t:ranslatlon . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the thin film transistor which has a gate electrode, an insulating layer, the source or a drain, 
a semi-conductor layer and a drain, or the source on a substrate This gate electrode is prepared in the 
part on this substrate. This gate electrode and this substrate by this insulating layer A bonnet, Are on this 
insulating layer and this source or a drain is formed in a part of field corresponding to this gate 
electrode. The inside of the field corresponding to [ are on a bonnet and this semi-conductor layer by the 
semi-conductor layer about this source or a drain, and this insulating layer, and ] this source or a drain, 
The thin film transistor characterized by forming this drain or the source so that the field where this 
source or a drain overlaps this gate electrode may be covered. 

[Claim 2] In the thin film transistor which has the source or a drain, a semi-conductor layer, a drain or 
the source, an insulating layer, and a gate electrode on a substrate This source or a drain is formed in the 
part on this substrate. This source or a drain, and this substrate by this semi-conductor layer A bonnet, 
Are on this semi-conductor layer and a drain or the source is prepared in a part of field corresponding to 
this source or a drain. The thin film transistor characterized by preparing this gate electrode in the field 
to which this drain or the source overlaps this source or a drain among the fields corresponding to this 
drain or the source in this bonnet and insulating-layer top by the insulating layer in this drain or the 
source. 

[Claim 3] The thin film transistor characterized by preparing an insulating layer in the upper part of the 
above-mentioned source or a drain in the thin film transistor of the claim 1 above-mentioned 
pubUcation. 

[Claim 4] The thin film transistor characterized by the above-mentioned semi-conductor layer consisting 
of organic-semiconductor ingredients in above-mentioned claim 1 thru/or a thin film transistor given in 
3. 

[Claim 5] The thin film transistor characterized by the thickness of the above-mentioned semi-conductor 
layer being 1 micrometer or less in above-mentioned claim 1 thru/or a thin film transistor given in 4. 
[Claim 6] The above-mentioned source and the above-mentioned drain are a thin film transistor 
characterized by consisting of construction material firom which a work function differs in above- 
mentioned claim 1 thru/or a thin fihn transistor given in 5. 

[Claim 7] In a thin film transistor given in above-mentioned claim 6 either the above-mentioned source 
or a drain The gold which is the large ingredient of a work function, platinum, palladium, copper, nickel. 
It is chosen firom the ingredient which combined two or more indium-stannic acid ghosts, poly 
thiophenes, or these. Another side of the above-mentioned source or a drain The thin film transistor 
characterized by being chosen from the ingredient which combined two or more the indium which is the 
small ingredient of a work fimction, aluminum, silver, calcium, magnesium, lithiums, or these. 
[Claim 8] It is the thin film transistor characterized by for the above-mentioned semi-conductor layer 
being the organic-semiconductor ingredient of p mold, and for the big ingredient of a work fimction 
constituting the above-mentioned source or the drain electrode of the direction near the above- 
mentioned gate electrode in a thin film transistor given in above-mentioned claim 7, and constituting the 
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above-mentioned source or the drain electrode of the one distant from the above-mentioned gate 
electrode with the small ingredient of a work function. 

[Claim 9] The semi-conductor of the above-mentioned p mold is a thin film transistor characterized by 
being chosen as the derivative list in which pentacene, tetracene, a thiophene, phthalocyanines, and these 
ends were permuted in the thin film transistor given in above-mentioned claim 8 from tfie polymers of 
the derivative with which the poly thiophene, polyphenylene, polyphenylene vinylene, the poly 
fluorenes and these ends, or the side chain of those v/as permuted. 

[Claim 10] It is the thin film transistor characterized by for the above-mentioned semi-conductor layer 
being the organic-semiconductor ingredient of n mold, and for the small ingredient of a work function 
constituting the above-mentioned source or the drain electrode of the direction near the above- 
mentioned gate electrode in a thin film transistor given in above-mentioned claim 7, and constituting the 
above-mentioned source or the drain electrode of the one distant from the above-mentioned gate 
electrode with the big ingredient of a work fimction. 

[Claim 1 1] The semi-conductor of the above-mentioned n mold is a thin film transistor characterized by 
being chosen as above-mentioned claim 10 from the derivatives with which perylene tetracarboxylic 
dianhydride, naphthalene tetracarboxylic dianhydride, fluorination phthalocyanines, and these ends were 
permuted in the thin film transistor of a publication. 

[Claim 12] In the manufacture approach of a thin film transistor of having a gate electrode, an insulating 
layer, the soxirce or a drain, a semi-conductor layer and a drain, or the soxirce on a substrate This gate 
electrode is prepared in the part on this substrate. This gate electrode and this substrate by this insulating 
layer A bonnet, Are on this insulating layer and this source or a drain is formed in a part of field 
corresponding to this gate electrode. The inside of the field corresponding to [ are on a bonnet and this 
semi-conductor layer by the semi-conductor layer about this source or a drain, and this insulating layer, 
and ] this source or a drain. The manufacture approach of the thin film transistor characterized by 
forming this drain or the source so that the field where this soxirce or a drain overlaps this gate electrode 
may be covered. 

[Claim 13] In the manufacture approach of a thin film transistor of having the source or a drain, a semi- 
conductor layer, a drain or the source, an insulating layer, and a gate electrode on a substrate This source 
or a drain is formed in the part on this substrate. This source or a drain, and this substrate by this semi- 
conductor layer A bonnet. Are on this semi-conductor layer and a drain or the source is prepared in a 
part of field corresponding to this source or a drain. The manufacture approach of the thin film transistor 
characterized by preparing this gate electrode in the field to which this drain or the source overlaps this 
source or a drain among the fields corresponding to this drain or the source in this bonnet and insulating- 
layer top by the insulating layer in this drain or the source. 

[Claim 14] The manufacture approach of a thin fihn transistor that some elements [ at least ] which 
constitute the above-mentioned transistor are characterized by being produced by applying or adhering a 
solution in the manufacture approach of above-mentioned claim 12 or a thin film transistor given in 13. 
[Claim 15] The display device characterized by producing using above-mentioned claim 1 thru/or a thin 
film transistor given in 11 . 

[Claim 16] The display device to which the display of the above-mentioned display device is 
characterized by being electroluminescence devices, a liquid crystal device, or an electrophoresis 
component in a display device given in above-mentioned claim 15. 

[Claim 17] The memory device characterized by using a ferroelectric ingredient for all or a part of the 
above-mentioned insulating layers which contacted above-mentioned claim 1 thru/or 11 in the thin film 
transistor of a pubHcation at the above-mentioned gate electrode. 

[Claim 18] The memory device characterized by the above-mentioned ferroelectric ingredients of a 
pubUcation being organic dielectric materials at above-mentioned claim 17. 

[Claim 19] The thin film transistor integrated circuit characterized by having arranged two or more 
above-mentioned claims 1 thru/or thin film transistors given in 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which makes it possible to create a 
component in simple processes, such as printing, while bringing about the improvement in a property of 
a thin film transistor (TFT) which used the organic semiconductor especially for the semi-conductor 
layer about a thin film transistor. 
[0002] 

[Description of the Prior Art] In recent years, various integrated-circuit techniques which use an 
organic-semiconductor thin film transistor have come to be proposed. Large area processing, the thing 
[ for creation of a up to / a still more flexible substrate / compatibility ] for a low cost manufacture 
process to be realized are made into an advantage, and such an integrated circuit attracts expectation that 
the compatibility to the integrated-circuit technique of the electronic equipment supplied by the low 
price is good like electronic tags, such as a pocket display, and an electronic price tag, an electronic tag, 
while being created by the simple manufacture approaches, such as a printing technique, is expected. 
[0003] In recent years, it has come [ development of the thin film transistor using an organic 
semiconductor is becoming active gradually firom the second half of the 1980s, and ] to exceed the 
property of the thin film transistor of an amorphous silicon as basic engine performance. As the typical 
example, the engine performance of the thin film transistor using pentacene as an organic semiconductor 
created by Shane and others is reported to Science (Science), 287 volumes, and 1022 pages (2000). 
[0004] The fimdamental component structure of an organic-semiconductor thin film until now As shown 
in drawing 1 , create the gate 21 on a substrate 1 1 and the laminating of the insulator layer 31 is carried 
out on the gate 21. Or it creates the source 61 and a drain 41 in parallel and simultaneous on it and will 
not be called the bottom product contact structure which carries out the laminating of the semi- 
conductor layer 51 from on the, as it is shown in drawing 2 What creates the gate 22 on a substrate 12, 
carries out the laminating of the insulator layer 32 on the gate 22, carries out the laminating of the semi- 
conductor layer 52 fijrther on it, and is called juxtaposition and the top contact structure created 
simultaneously in the source 62 and a drain 42 firom on the was common. It is characteristic that the 
source and a drain are created by each in parallel and simultaneous with such component structures. In 
order to aim at improvement in basic properties, such as the high-speed responsibility of a thin film 
transistor, and low-battery actuation, it is one of the most important factors to narrow the distance 
between the source and a drain, i.e., channel length. However, although how the narrow source and the 
distance between drains are acquired has many places which depend on ultra-fine processing technology 
fimdamentally and technique various until now has been examined when taking drawing 1 and structure 
like 2, it has the technical problem that the technique of having still been excellent is not established. 
[0005] As juxtaposition and an approach of creating simultaneously, a mask is used for the source and a 
drain, and it is known as one of the simplest approaches that it is adapted there in the electrode 
formation technique imder vacuums, such as vacuxun deposition or sputtering. However, by this 
approach, as long as the usual general-pxirpose mask is used, acquiring a narrow distance between 
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source-drains of 10 micrometers or less has the trouble of being difficult. Moreover, if the special mask 
which can be adapted for micro processing is used, the mask carried out blinding by one electrode 
fomiation, and the problem of not being suitable for large quantity processing is produced. 
[0006] For the most typical technique of obtaining narrower channel length, it is Applied that the thin 
film transistor property which is a photolithography technique, formed narrow channel length with the 
photolithography technique also about the organic thin film transistor, and was excellent by that cause is 
acquired. Physics It is reported in Letters, 76 volumes, 1941 pages, 2000, etc. However, in having 
applied this technique, since the semi-conductor layer of a thin film transistor consists of organic 
materials, it is difficult to introduce actuation of flushing a photo mask with an organic solvent. 
Moreover, if cost, time amount, etc. which a photolithography technique takes are taken into 
consideration by that cause although the engine performance as a thin film transistor is demonstrated 
even if the production process for which photolithography can be adapted is devised, it is using an 
organic material as an ingredient of a thin film transistor, and has the trouble of it becoming impossible 
to demonstrate the description of realizing low cost and production by low energy. 
[0007] Using an electron-beam lithography technique is known as a technique of obtaining channel 
length still narrower than a photoUthography technique. Using the electron-beam lithography technique, 
very narrow channel length of 30nm is reaUzed, and the technique which enables low-battery actuation 
of 0.35 V/decade for the electrical potential difference between source-drains by IV by that cause is 
reported. (Applied Physics Letters, 76 volumes, 1941 pages, 2000) However, with this technique, if not 
adapted in the very advanced and expensive technique of electron-beam lithography, it does not change, 
but it has the trouble of it becoming impossible to demonstrate the description that it is adapted in 
simple manufacture processes, such as a printing technique, using an organic material as an ingredient of 
a thin film transistor. Moreover, it has the slew rate and the trouble of becoming late. 
[0008] The technique which creates a component by printing is reported to Science (Science), 290 
voliunes, and 2123 pages (2000). Here, 5-micrometer narrow channel length is reaUzed by installing a 
thin spacer rod in the electrode between source-drains. However, with this technique, channel length is 
dependent on the width of face of a spacer, and it has the trouble of having to be dependent on the ultra- 
fine processing technology how to make a thin spacer. 

[0009] The electrostatic-induction mold organic transistor is reported considering such channel length's 
control as a transistor by ultra-fine processing technology. (Nature, 372 volumes, 344 pages, 1994 or 
Synthetic Metals, 111 volume, 1 1 pages, 2000) It is controllable by the thickness which creates channel 
length with this transistor structure. However, since the principles of operation of a thin film transistor 
differ in this case, in order to introduce as a thin film transistor which was conventionally adapted, a 
circuit design manual must be changed. Moreover, although creation of a source-drain becomes easy, it 
has the trouble that creation of the gate is very difficult. 
[0010] 

[Problem(s) to be Solved by the Invention] In order to raise transistor characteristics, it is required to 
narrow the channel (distance between the source and a drain) to which a current flows. It being adapted 
in advanced ultra-fine processing technology, such as a photolithography technique and an electron- 
beam Uthography technique, and shortening chaimel length conventionally, has been performed. It was 
difficult to make a highly efficient component firom such technique by the low price, since adapted ultra- 
fine processing technology is very advanced and expensive. Moreover, when chaimel length was made 
remarkably narrow, the leakage current between source-drains became large and the problem that a large 
current amplification ratio (ON / off ratio) could not be taken as transistor characteristics had arisen. 
[001 1] This invention offers the manufacture approach while developing the basic component structure 
of the transistor which enables implementation of control of the channel length who influences 
improvement in the basic property of a transistor, without being adapted in special ultra-fine processing 
technology, such as lithography. Moreover, this invention offers the thin film transistor which makes the 
leakage current between source-drains when chaimel length becomes short mitigate. 
[0012] 

[Means for Solving the Problem] In the case of the organic thin film transistor, even if not adapted in 
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special ultra-fine processing technology, even if the thickness of a thin film was not [ channel length / 
very narrow ] adapted in advanced ultra- fine processing technology by being adapted for source-drain 
inter-electrode distance in the thickness of this thin film paying attention to the point that it can do very 
thinly, it made the invention possible. Moreover, the leakage current between source-drains was able to 
be made to mitigate by forming a source electrode and a drain electrode with the ingredient with which 
work functions differ. 

[0013] Namely, according to this invention, it sets to the thin film transistor which has the gate electrode 
20, an insulating layer 30, the source or a drain 40, the semi-conductor layer 50 and a drain, or the 
source 60 on the substrate 10 as shown in drawing 3 . This gate electrode 20 is formed in the part on this 
substrate 10. This gate electrode 20 and this substrate 10 by this insulating layer 30 A bonnet. Are on 
this insulating layer 30 and this source or a drain 40 is formed in a part of field corresponding to this 
gate electrode 20. This source or a drain 40, and this insulating layer 30 by the semi-conductor layer 50 
A bonnet. The thin film transistor characterized by forming this drain or the source 60 so that the field 
where it is on this semi-conductor layer 50, and this source or a drain 40 overlaps this gate electrode 20 
among the fields corresponding to this source or a drain 40 may be covered is offered. The important 
part of the structure of drawing 3 is expanded to drawing 4 , and is shown. In this transistor structure, a 
channel 70 is formed between the source or a drain 40, a drain, or the source 60, and the die length 
(channel length) is prescribed by the thickness of the semi-conductor layer 50. 

[0014] Moreover, according to this invention, it sets to the thin film transistor which has the source or a 
drain 60, the semi-conductor layer 50, a drain or the source 40, an insulating layer 30, and the gate 
electrode 20 on the substrate 10 as shown in drawing 5 . This source or a drain 60 is formed in the part 
on this substrate 10. This source or a drain 60, and this substrate 10 by this semi-conductor layer 50 A 
bonnet. Are on this semi-conductor layer 50, and a drain or the source 40 is formed in a part of field 
corresponding to this source or a drain 60. The inside of the field on this bonnet and insulating-layer 30 
top and corresponding to [ by the insulating layer 30 ] this drain or the source 40 for this drain or the 
source 40, The thin fihn transistor characterized by forming this gate electrode 20 in the field to which 
this drain or the source 40 overlaps this source or a drain 60 is offered. The important part of the 
structure of drawing 5 is expanded to drawing 6 , and is shown. In this transistor structure, a channel 70 
is formed between the source or a drain 40, a drain, or the source 60, and the die length (channel length) 
is prescribed by the thickness of the semi-conductor layer 50, 

[0015] Moreover, according to this invention, as shown in drawing 7 , in the thin film transistor shown 
in drawing 3 , the thin film transistor characterized by forming an insulating layer 80 in the upper part of 
the above-mentioned source or a drain 40 is offered. 

[0016] Moreover, according to this invention, in above-mentioned drawing 3 and the thin film transistor 
shown by 5 and 7, the thin film transistor characterized by the semi-conductor layer 50 consisting of 
organic-semiconductor ingredients is offered. 

[0017] Moreover, according to this invention, in above-mentioned drawing 3 and the thin film transistor 
shown by 5 and 7, the thin film transistor characterized by the thickness of the semi-conductor layer 50 
being 1 micrometer or less is offered. 

[0018] In the thin film transistor which is shown by above-mentioned drawing 3 , and 5 and 7 according 
to this invention moreover, either the source or the drains 40 and 60 The gold which is the large 
ingredient of a work function, platinimi, palladium, copper, nickel. It is chosen fi-om the ingredient 
which combined two or more indium-stannic acid ghosts, poly thiophenes, or these. Another side of the 
source or drains 40 and 60 The thin film transistor characterized by being chosen from the ingredient 
which combined two or more the indium which is the small ingredient of a work function, aluminum, 
silver, calcium, magnesium, lithiums, or these is offered. 

[0019] Moreover, according to this invention, in above-mentioned drawing 3 and the thin film transistor 
shown by 5 and 7, the semi-conductor layer 50 is the organic-semiconductor ingredient of p mold, the 
big ingredient of a work function constitutes the above-mentioned source or the drain electrode 40 of the 
direction near the gate electrode 20, and the thin fihn transistor characterized by constituting the source 
or the drain electrode 60 of the one distant from the gate electrode 20 with the small ingredient of a work 
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function is offered. 

[0020] Moreover, according to this invention, in above-mentioned drawing 3 and the thin fihn transistor 
shown by 5 and 7, the thin fihn transistor characterized by choosing the semi-conductor of the above- 
mentioned p mold fi"om the polymers of the derivative with which the poly thiophene, polyphenylene, 
polyphenylene vinylene, the poly fluorenes and these ends, or the side chain of those was permuted by 
the derivative Ust by which pentacene, tetracene, a thiophene, phthalocyanines, and these ends were 
permuted is offered. 

[0021] Moreover, according to this invention, in above-mentioned drawing 3 and the thin fihn transistor 
shown by 5 and 7, the semi-conductor layer 50 is the organic-semiconductor ingredient of n mold, the 
small ingredient of a work fimction constitutes the source or the drain electrode 40 of the direction near 
the gate electrode 20, and the thin film transistor characterized by constituting the source or the drain 
electrode 60 of the one distant firom the gate electrode 20 with the big ingredient of a work fimction is 
offered. 

[0022] Moreover, according to this invention, in above-mentioned drawing 3 and the thin film transistor 
shown by 5 and 7, the thin film transistor characterized by choosing the semi-conductor of the above- 
mentioned n mold firom the derivatives with which perylene tetracarboxylic dianhydride, naphthalene 
tetracarboxylic dianhydride, fluorination phthalocyanines, and these ends were permuted is offered. 
[0023] Moreover, according to this invention, it sets to the manufacture approach of a thin film 
transistor of having the gate electrode 20, an insulating layer 30, the source or a drain 40, the semi- 
conductor layer 50 and a drain, or the source 60 on a substrate 10. This gate electrode 20 is formed in 
the part on this substrate 10. This gate electrode 20 and this substrate 10 by this insulating layer 30 A 
bonnet. Are on this insulating layer 30 and this source or a drain 40 is formed in a part of field 
corresponding to this gate electrode 20. This source or a drain 40, and this insulating layer 30 by the 
semi-conductor layer 50 A bonnet, The inside of the field corresponding to [ are on this semi-conductor 
layer 50, and ] this source or a drain 40 at least. The manufacture approach of the thin fihn transistor 
characterized by forming this drain or the source 60 so that the field where this source or a drain 40 
overlaps this gate electrode 20 may be covered is offered. 

[0024] Moreover, according to this invention, it sets to the manufacture approach of a thin film 
transistor of having the source or a drain 60, the semi-conductor layer 50, a drain or the source 40, an 
insulating layer 30, and the gate electrode 20 on a substrate 1 0. This source or a drain 60 is formed in the 
part on this substrate 10. This source or a drain 60, and this substrate 10 by this semi-conductor layer 50 
A boimet. Are on this semi-conductor layer 50, and a drain or the source 40 is formed in a part of field 
corresponding to this source or a drain 60. The inside of the field corresponding to this drain or the 
source 40 when few [ by the insulating layer 30 / on a bonnet and this insulating layer 30 ] in this drain 
or the source 40, The manufacture approach of the thin film transistor characterized by forming this gate 
electrode 20 in the field to which this drain or the source 40 overlaps this source or a drain 60 is offered. 
[0025] moreover, according to this invention, in the manufacture approach of the above-mentioned thin 
film transistor, some elements [ at least ] which constitute the above-mentioned transistor apply a 
solution — it is — it is ~ the manufacture approach of the thin film transistor characterized by being 
produced is offered by making it adhere. 

[0026] Moreover, according to this invention, the display device characterized by producing using 
above-mentioned drawing 3 and the thin film transistor shown by 5 and 7 is offered. 
[0027] Moreover, according to this invention, the display device to which the display of the above- 
mentioned display device is characterized by being electroluminescence devices, a liquid crystal device, 
or an electrophoresis component is offered. 

[0028] Moreover, according to this invention, in above-mentioned dravying 3 and the thin film transistor 
shown by 5 and 7, the memory device characterized by using a ferroelectric ingredient for all or a part of 
insulating layers 30 in contact with the gate electrode 20 is offered. 

[0029] Moreover, according to this invention, in the above-mentioned memory device, the memory 

device characterized by ferroelectric ingredients being organic dielectric materials is offered. 

[0030] Moreover, according to this invention, the thin film transistor integrated circuit characterized by 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/14/2006 



JP,2003-258265,A [DETAILED DESCRIPTION] 



Pages of 12 



having arranged two or more above-mentioned drawing 3 and thin fihn transistors shown by 5 and 7 is 

offered. 

[0031] 

[Embodiment of the Invention] Especially the substrate 10 used in this invention is not limited, but may 
use what kind of object. Although the objects generally used suitably are glass substrates, silicon wafers, 
etc., such as a quartz, a plastic plate with the flexibility of a polycarbonate, polyimide, polyethylene 
terephthalate (PET), etc. can be used. Moreover, the arrangement location of a substrate is not limited by 
the counter electrode side of the coimter electrode side of the insulating layer 30 of the gate 20, the 
source, or the semi-conductor layer 50 of a drain 60. When producing the gate 20 previously, as for a 
substrate, it is desirable to contact the gate 20 and to be installed in the counter electrode side of the gate 
insulating layer 30, but when producing the source or a drain 60 previously, as for a substrate, it is 
desirable to contact the source or a drain 60 and to be installed in the counter electrode side of the semi- 
conductor layer 50. 

[0032] As long as the ingredient of the gate 20 used in this invention is an ingredient with low 
resistance, what kind of thing may be used for it. Generally, although metals, such as a tungsten, 
chromium, silver, nickel, gold, and copper, are used in many cases, it is not limited to this. Especially 
the creating method is not limited but may use what kind of approach, although the approach generally 
used is plating wiring etc., it is applied from a being [ they / letterpress printing, screen-stencil, and ink 
jet printing ] solution — it is ~ it is — the wet manufacture process of adhering etc. is adapted. In this 
case, the electrode by organic materials, such as an others and thiophene system conductive polymer 
(PEDOT), and the poly anilines, those derivatives, can be used as tiie gate 20. [ paste / silver ] Moreover, 
it is possible for it to be also adapted in different dry type manufacture processes from the above, such as 
a vacuum deposition method and the sputtering method. Moreover, since stabilization of a component, 
reinforcement, high charge impregnation increase in efficiency, etc. are attained, it is also possible for 
the gate 20 to consist of mixing of two or more ingredients or a laminating, or to perform surface 
treatment. 

[0033] Especially the configuration of the gate 20 used in this invention is not limited, but may use what 
kind of configuration. Although being used suitably generally is 1mm or less in 1 -nfiicrometer or more 
width of face and it is with a 20nm or more thickness [ thickness 10 micrometers or less ] straight-line 
wiring, it is not limited to this. 

[0034] The insulating layer 30 in contact wdth the gate used in this invention has the desirable ingredient 
which has a big dielectric constant, in order to acquire the more effective electric field effect. For 
example, although Si02, aluminum 203, etc. are raised, in order not to be limited to this and to make 
the flexibility of a component give, polymer dielectrics, such as polymethylmethacrylate (PMMA), 
polyimide, polystyrene, poly paraxylene, polyvinylidene fluoride (PVF), a polyvinyl phenol, and a 
puUulan, etc. can be used. Furthermore, ferroelectric thin fihns, such as titanic-acid lead zirconate 
(PZT), etc. are available. Moreover, it is possible to coat the semi-conductor layer 50 side of an 
insulating layer 30, in order to enlarge crystal grain of the semi-conductor thin film 50 or to raise a 
stacking tendency, or to carry out orientation processing of the front face of an insulating layer 30 etc. 
[0035] Especially the method of creating an insulating layer 30 used in this invention is not limited, but 
may use what kind of approach. Generally, although vapor growth, such as vacuimi deposition and 
sputtering, is used in many cases, it is simple, and from the point of creation by low cost, screen-stencil, 
ink jet printing, etc. mix an ingredient with a solvent, and the printing technique as a wet manufacture 
process which creates by carrying out spreading or adhesion from a solution etc. is adapted. Moreover, 
the thickness of the layer at this time is lOOnm or more 500nm or less preferably, although it is 50nm or 
more 5000nm or less that it can generally use. 

[0036] Especially the configuration of the insulating layer 30 in contact with the gate used in this 
invention is not limited, but may use what kind of configuration. Generally, it is desirable to have the 
configuration of an area larger than the semi-conductor layer 50. 

[0037] Although another side uses an ingredient with a small work function, using an ingredient with a 
work function large [ one side ] as the source used in this invention, a drain 40, or an ingredient of 60 
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Under the present circumstances, since adjustment of a work function, stabilization of a component, 
reinforcement, high charge impregnation increase in efficiency, etc. are attained, it is also possible for 
the source and a drain to consist of mixing of two or more ingredients or a laminating, or to perform 
interface qualification between surface treatment or a semi-conductor layer. 

[0038] Especially the source, the drain 40, or the method of creating 60 used in this invention is not 
limited, but may use what kind of approach. Generally, although vapor growth, such as vacuum 
deposition and sputtering, is used in many cases, it is simple and the printing technique as a wet 
manufacture process which is mixed with a solvent and creates ingredients, such as screen-stencil and 
Inkjet printing, as spreading from a solution etc. is adapted from the point of creation by low cost. 
[0039] The source used in this invention, a drain 40, or especially the pattern configuration of 60 is not 
limited, but may use what kind of pattern configuration. Although being used suitably generally is 1mm 
or less in 1 -micrometer or more width of face and it is with a 20nm or more thickness [ thickness 10 
micrometers or less ] straight-line wiring, it is not limited to this. 

[0040] The soiurce used in this invention or the cross-section configuration of a drain 40 is desirable in 
whether the angle theta with the side face (B-C side of drawing 8 ) of the film front face (A-B side of 
drawing 8 ) of an insulating layer 30, the source, or the drain electrode 40 to accomplish is made into 
130 or less degrees in order to realize effective electric-field distribution. In order to make it more 
effective, it is desirable for the include angle theta concemed to become close to 90 degrees as much as 
possible. 

[0041] The gate voltage dependency of the current between source-drains in electrical-potential- 
difference 4 V:00 between source-drains of the component whose above theta is about 120 degrees is 
shown in drawing 9 . From drawing, it was shown between source-drains that the subthreshold level 
slope of electrical-potential-difference 4V serves as about 0.15 V/decade. 

[0042] The gate voltage dependency of the current between source-drains in electrical-potential- 
difference 4 V:00 between source-drains of the component whose above theta is about 150 degrees is 
shown drawing 10 . Even if it changed gate voltage, a drain current hardly changed from drawing, but it 
became clear that the modulation effectiveness by the gate does not show up. 

[0043] Although especially the manufacture approach for creating such a configuration is not limited but 
what kind of approach may be used, generally configuration shaping is performed using a photo etching 
technique, mask vacuum evaporationo, etc. When the applying methods, such as the Inkjet method, are 
used especially, an electrode configuration does not care about that the angle with the side face of the 
film front face of an insulating layer 30, the source, or the drain electrode 40 to accomplish also 
becomes 90 or less degrees depending on the electrode material and desiccation conditions, or becoming 
such a configuration although it may happen, either. 

[0044] In case it wires about arrangement of the gate 20 in this invention, the source or a drain 40, a 
drain, or the source 60, especially the mutual angle of each shaft on a substrate flat surface may not be 
limited, but may be wired at what kind of include angle. However, it is required to have the part which 
the gate 20, the source or a drain 40, a drain, or the source 60 intersected. Moreover, it is desirable to be 
installed so that each may not lap in the vertical direction in the part which separated from the 
component section. 

[0045] As for the thin film transistor in this invention, an organic-semiconductor ingredient is used for 
the semi-conductor layer 50. Especially the presentation may not be limited, may consist of single 
matter, and may be constituted by mixing of two or more matter. Furthermore, it can also be constituted 
by the layer structure of several sorts of matter. The following is known as an organic-semiconductor 
ingredient in which the property which W2is excellent until now is shown. These derivatives with which 
an anthracene, tetracene, pentacene, or its end was permuted, alpha-sexy thiophene. The derivative with 
which perylene tetracarboxylic dianhydride (PTCDA) and its end were permuted. The derivative with 
which naphthalene tetracarboxylic dianhydride (NTCDA) and its end were permuted. The derivative by 
which a copper phthalocyanine and its end were permuted with the fluorine etc. The derivative by which 
the derivative with which the copper of a copper phthalocyanine was permuted with nickel, titaniiun 
oxide, fluorination aluminum, etc., and each end were permuted with the fluorine etc. The derivative 
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with which fullerene, rubrene, coronene, anthra dithio FEN, and those ends were permuted. The polymer 
of the derivative with which polyphenylene vinylene, the poly thiophene, the poly fluorene, 
polyphenylene, polyacethylenes and these ends, or a side chain was permuted. 
[0046] Especially the method of producing the semi-conductor layer 50 used for this invention is not 
limited, but what kind of approach may be used for it. Generally, although vapor growth, such as 
vacuum deposition, is used in many cases, it is simple and the printing technique which are made to mix 
an ingredient with a solvent and are created as spreading from a solution etc., such as screen-stencil and 
ink jet printing, is adapted from the point of creation by low cost. Again. It can also be adapted in the 
print processes called software lithography, such as micro contact printing and micromole DINGU. 
[0047] The thickness of the semi-conductor layer 50 in this invention controls channel length, and the 
more it is thin, the more it can give high performance. Although the thickness generally used is 1 
micrometer or less, it is 0.5 micrometers or less 0.05 micrometers or more preferably. Moreover, in 
order to maintain the homogeneity of thickness in this case, the structure gestalt of tiie ingredient which 
constitutes the semi-conductor layer 60 can also be made amorphous. Furthermore, it is possible to also 
make the thing which made the macromolecule medium of amorphous nature distribute an organic- 
semiconductor ingredient form as a semi-conductor layer 50. 

[0048] Especially the configuration of the semi-conductor layer 50 used in this invention is not limited, 
but may use what kind of configuration. However, having the configuration of an area larger than the 
part which the source or a drain 40, a drain, or the source 60 intersected is called for. 
[0049] Although it will not matter if the width of face of an insulating layer 80 is narrower than the 
width of face of 40 used as the source or a drain when inserting an insulating layer 80 in the transistor 
component in this invention, it is desirable that it is the width of face near extent which does not exceed 
the width of face of 40 preferably. 

[0050] Although the location wWch inserts the insulating layer 80 in this invention is on 40 used as the 
source or a drain, especially the physical relationship wdth the semi-conductor layer 50 is not limited. 
You may be under the semi-conductor layer 50 on 40 used as the source or a drain, and may install in 
the field located between 60 used as the semi-conductor layer 50, a drain, or the source in the upper part 
of 40 used as the source or a drain. Although it will not matter if the width of face of the insulating layer 
in this case is narrower than the width of face of 40 used as the source or a drain, it is desirable that it is 
the width of face near extent which does not exceed the width of face of 40 preferably. Moreover, this 
insulating layer may be installed in both between 60 used as the semi-conductor layer 50, a drain, or the 
source between 40 used as the source or a drain, and the semi-conductor layers 50. 
[0051] The ingredient of an insulating layer 80 has the desirable ingredient which has more effective 
insulation. For example, although Si02, aluminum 203, etc. are raised, in order not to be limited to this 
and to make the flexibility of a component give, polymer insulators, such as polymethyhnethacrylate 
(PMMA), polyimide, polyethylene, polystyrene, poly paraxylene, polyvinylidene fluoride (PVF), and a 
polyvinyl phenol, etc. can be used. Moreover, in order to enlarge crystal grain of the semi-conductor thin 
film 50 or to raise a stacking tendency, it is possible to perform orientation processing of an insulating 
layer 80, or to carry out coating on an insulating layer 80 etc. 

[0052] Especially the method of creating the insulating layer 80 in this invention is not limited, but may 
use what kind of approach. Generally, although vapor growth, such as vacuum deposition and 
sputtering, is used in many cases, it is simple and the printing technique as a wet manufacture process 
which is mixed with a solvent and creates ingredients, such as screen-stencil and Inkjet printing, as 
spreading from a solution etc. is adapted from the point of creation by low cost. Moreover, the thickness 
of the layer at this time is 50nm or more 500nm or less preferably, although it is Onm or more 5000nm 
or less that it can generally use. 
[0053] 

[Example] Although an example explains this invention fiirther below at a detail, this invention is not 

limited to these examples. 

[0054] 

[Example 1] Synthetic quartz (ES grade) The neutral detergent (luchi Seieido: pure software) which 
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diluted the substrate (area 20x35 mm, thickness: 1.0mm) to twist with pure water 5 times performed 
ultrasonic cleaning for 20 minutes, after that, ultrasonic cleaning was performed for 20 minutes in pure 
water, and detergent clearance was performed. Furthermore, UV irradiation washing was performed for 
the substrate for 20 minutes to the bottom of an oxygen ambient atmosphere after that using the 
ultraviolet-rays-ozone scrubber. Thus, on the washed quartz substrate, as drawing 1 1 showed, vacuum 
deposition of the gold was carried out as a gate electrode 20, using the mask made from nickel so that it 
might become width of face of 100 micrometers, and size with a thickness of 0.2 micrometers. The film 
production conditions in this case are 30 degrees C of substrates, and are 6nm/m in evaporation rate. 
Next, as drawing 12 showed, polymethylmethacrylate (PMMA) was dissolved in chloroform from on 
the gate electrode 20, and the film was produced in thickness of 0.4 micrometers with the spin coat 
method as an insulator layer 30 from the solution. Then, from on the insulator layer 30, as shown in 
drawing 13 , vacuum deposition of the gold was carried out as a drain electrode 40, using the mask made 
from nickel so that it might become width of face of 100 micrometers, and size with a thickness of 0.2 
micrometers. The fihn production conditions in this case are 30 degrees C in substrate temperature, and 
are 6nm/m in evaporation rate. Under the present circumstances, the drain electrode 40 laps only in the 
gate electrode 20 and part which were created previously, and it was made for the shaft of the gate 
electrode 20 and the shaft of the drain electrode 40 not to be parallel. Furthermore, from on the, as 
shown in drawing 14 , vacuimi deposition of the pentacene was carried out as a semi-conductor layer 50. 
What repeated sublimation purification 10 times and refined it was used for pentacene. Vacuum 
deposition conditions fixed the substrate above the boat for vacuum evaporationo, adjusted substrate 
temperature to about 30 degrees C, and decompressed the degree of vacuum even to 2xlO-6Torr. 
Vacuimi deposition was performed in the thicloiess of 0.5 micrometers at the rate of Inm/m after that. 
Then, as a source electrode 60, as shown in drawing 15 , vacuum deposition of the gold was carried out 
using the mask made from nickel so that it might become width of face of 100 micrometers, and size 
with a thickness of 0.05 micrometers. Under the present circimistances, the fihn was produced so that 
the shaft of the die-length direction of the drain electrode 40 and the shaft of the die-length direction of 
the source electrode 60 might cross at right angles and might not serve as a shaft of the gate electrode 
20, and parallel. The film production conditions in this case are 30 degrees C in substrate temperature, 
and are 6nm/m in evaporation rate. Thus, 0.5 micrometers of channel length and an electric field effect 
mold thin film transistor with a channel width of 100 micrometers were created. 
[0055] 

[Example 2] The neutral detergent (luchi Seieido: pure software) which diluted with pure water n mold 
siUcon substrate (area 20x35 mm, thickness: 1 .0mm) which raised 300nm of siUcon lliermal oxidation 
film as an insulating layer 30 5 times performed ultrasonic cleaning for 20 minutes, after that, ultrasonic 
cleaning was performed for 20 minutes among pure water, and detergent clearance was performed. 
Furthermore, UV irradiation washing was performed for 20 minutes to the bottom of an oxygen ambient 
atmosphere after that using the ultraviolet-rays-ozone scrubber. Thus, on the washed substrate, vacuum 
deposition of the golden drain electrode 40 was carried out using the mask made from nickel so that it 
might become width of face of 100 micrometers, and size with a thickness of 0.2 micrometers. The film 
production conditions in this case are 30 degrees C in substrate temperature, and are 6nm/m in 
evaporation rate. Moreover, the pentacene thin film was created witii the vacuxun deposition method as a 
semi-conductor layer 50. What repeated sublimation purification 10 times and refined it was used for 
pentacene. Vacuum deposition conditions fixed the substrate above the boat for vacuum evaporationo, 
adjusted substrate temperature to about 45 degrees C, and decompressed the degree of vacuum even to 
2xlO-6Torr. Vacuimi deposition was performed in the thickness of 0.5 micrometers at the rate of Inm/m 
after that. Furthermore, from on the, as a source electrode 60, vacuum deposition of the indium was 
carried out so that it might become width of face of 100 micrometers, and size with a thickness of 0.2 
micrometers and the die-length direction of the drain electrode 40 and the die-length direction might 
cross at right angles using the mask made from nickel. The film production conditions in this case are 
6nm/m in evaporation rate imder 30 degrees C of substrates. The siUcon wafer used as a substrate was 
used for the gate electrode 20. Thus, the created thin film transistor operated as 0.5 micrometers of 
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channel length, and an electric field effect mold thin film transistor with a channel width of 100 
micrometers. The gate voltage dependency of the current between source-drains in electrical-potential- 
difference 2 V:00 between source-drains of the component created by doing in this way by drawing 16 
is shown. From drawing, it was shown by electrical-potential-difference 2V between source-drains that 
subthreshold level slope 8 V/decade is obtained. 
[0056] 

[Example 3] The neutral detergent (luchi Seieido: pure soflware) which diluted with pure water n mold 
silicon substrate (area 20x35 mm, thickness: 1.0mm) which raised 300nm of sihcon thermal oxidation 
film as an insulating layer 30 5 times performed ultrasonic cleaning for 20 minutes, after that, ultrasonic 
cleaning was performed for 20 minutes among pure water, and detergent clearance was performed. 
Furthermore, UV irradiation washing was performed for 20 minutes to the bottom of an oxygen ambient 
atmosphere after that using the ultraviolet-rays-ozone scmbber. Thus, on the washed substrate, vacuum 
deposition of the golden drain electrode 40 was carried out using the mask made fi'om nickel so that it 
might become width of face of 100 micrometers, and size with a thickness of 0.2 micrometers. The film 
production conditions in this case are 30 degrees C in substrate temperature, and are 6nm/m in 
evaporation rate. Moreover, the pentacene thin film was created with the vacuum deposition method as a 
semi-conductor layer 50. What repeated sublimation purification 10 times and refined it was used for 
pentacene. Vacuum deposition conditions fix a substrate above the boat for vacuvmi evaporationo, and 
are [ about ] about substrate temperature. -It adjusted to 190 and the degree of vacuxun was 
decompressed even to 2xlO-6Torr. Vacuum deposition was performed in the thickness of 0.5 
micrometers at the rate of Inm/m after that. Thus, the produced pentacene is produced on amorphous. 
Furthermore, fi-om on the, as a source electrode 60, vacuxmi deposition of the indixmi was carried out so 
that it might become width of face of 100 micrometers, and size vsdth a thickness of 0.2 micrometers and 
the die- length direction of the drain electrode 40 and the die-length direction might cross at right angles 
using the mask made from nickel. The film production conditions in this case are 6nm/m in evaporation 
rate imder 30 degrees C of substrates. The silicon wafer used as a substrate was used for the gate 
electrode 20. Thus, the created thin film transistor operated as 0.5 micrometers of channel length, and an 
electric field effect mold thin film transistor with a channel width of 100 micrometers. The electrical- 
potential-difference dependency between source-drains of the current between source-drains in various 
gate voltage of the component created by doing in this way by drawdng 17 is shown. The current 
between the source-drains in drawing deducts the leakage current [ in / in the electrical potential 
difference between source-drains / 0 V:00 ]. Even if gate voltage became high with -50V, it was shown 
that a saturation region appears [ a sovirce-drain electrical potential difference ] less than [ lOV ]. 
[0057] 

[Example 4] The neutral detergent (luchi Seieido: pure software) which diluted n mold sihcon substrate 
with pure water 5 times performed ultrasonic cleaning for 20 minutes, and detergent clearance was 
performed in ultrasonic cleaning for 20 minutes among pure water after that. Furthermore, the 
ultraviolet-rays-ozone scrubber performed UV irradiation washing for 20 minutes after that. Thus, on 
the washed substrate, vacuum deposition of the golden drain electrode was carried out in width of face 
of 100 micrometers, and size v^th a thickness of 0.1 micrometers. The film production conditions in this 
case are 6nm/m in evaporation rate under 30 degrees C of substrates. Thus, when the side face of the 
created electrode was observed with the scanning electron microscope and the angle on an electrode side 
face and the front face of an insulating layer to make was searched for from the electron microscope 
image, it was about 120 degrees. Polymethylmethacrylate (PMMA) was dissolved in chloroform from 
on the gate electrode, and the film was produced in thickness of 0.4 micrometers with the spin coat 
method as an insulator layer from the solution. Then, spreading film production of the top from an 
insulator layer to the PoUy 3-hexyl thiophene thin film was carried out from the chloroform solution. 
The thickness at this time was 1 micrometer. Furthermore, from on the, as a source electrode, the die- 
length direction carried out vacuum deposition of the gold in width of face of 100 micrometers, and size 
with a thickness of 0.1 micrometers, so that it might intersect perpendicularly with the die-length 
direction of a drain electrode. The film production conditions in ttiis case are 6nm/m in evaporation rate 
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under 30 degrees C of substrates. The silicon wafer used as a substrate was used for the gate electrode. 
The gate voltage dependency of the current between source-drains in electrical-potential-difference 4 
V:00 between source-drains of the component created by doing in this way by drawing 18 is shown. The 
subthreshold level slopes were 0.2 V/decade. 
[0058] 

[Example 5] The neutral detergent (luchi Seieido: pure software) which diluted with pure water n mold 
silicon substrate which raised SOOnm of silicon thermal oxidation film as an insulating layer 5 times 
performed ultrasonic cleaning for 20 minutes, and detergent clearance was performed in ultrasonic 
cleaning for 20 minutes among pure water after that. Furthermore, the ultraviolet-rays-ozone scrubber 
performed UV irradiation washing for 20 minutes after that. Thus, on the washed substrate, vacuum 
deposition of the golden drain electrode was carried out in width of face of 100 micrometers, and size 
with a thickness of 0.1 micrometers. The film production conditions in this case are 6nm/m in 
evaporation rate under 30 degrees C of substrates. Thus, when the side face of the created electrode was 
observed with the scanning electron microscope and the angle on an electrode side face and the front 
face of an insulating layer to make was searched for from the electron microscope image, it was about 
120 degrees. Surface non-dense water treatment was performed by dipping the substrate in which the 
golden electrode was formed, for 10 minutes in the chloroform solution of octadecyl trichlorosilane. 
Moreover, the pentacene thin film which is a p type semiconductor was created with the vacuum 
deposition method. What repeated sublimation purification 10 times and refined it was used for 
pentacene. Vacuum deposition conditions fixed the substrate above the boat for vacuum evaporationo, 
adjusted substrate temperature to about 45 degrees C, and decompressed the degree of vacuum even to 
2xlO-6Torr, Vacuum deposition was performed in the thickness of 500nm at the rate of Inm/m after 
that. Furthermore, from on the, as a source electrode, the die-length direction carried out vacuum 
deposition of the gold in width of face of 100 micrometers, and size with a thickness of 0.1 micrometers, 
so that it might intersect perpendicularly with the die-length direction of a drain electrode. The film 
production conditions in this case are 6nm/m in evaporation rate under 30 degrees C of substrates. The 
silicon wafer used as a substrate was used for the gate electrode. Thus, the created thin film transistor 
operated as 0.5 micrometers of channel length, and an electric field effect mold thin fihn transistor with 
a channel width of 100 micrometers. A wavy line shows the gate voltage dependency of the current 
between source-drains in electrical-potential-difference 4 V:00 between source-drains of the component 
created by doing in this way by drawing 19 . The subthreshold level slopes were 0.15 V/decade, and the 
OFF state current weis 10-8 A set. The component using the indium as a source electrode was produced 
completely like this. Under the present circumstances, indiums are width of face of 100 micrometers, 
and size with a thickness of 0. 1 micrometers, and the die-length direction carried out vacuiun deposition 
so that it might intersect perpendicularly with the die-length direction of a drain electrode. Fihn 
production conditions are 6nm/m in evaporation rate imder 30 degrees C of substrates. Thus, the created 
thin film transistor operated as 0.5 micrometers of channel length, and an electric field effect mold thin 
film transistor with a channel width of 100 micrometers. A continuous line shows the gate voltage 
dependency of the current between source-drains in electrical-potential-difference 4 V:00 between 
source-drains of the component created by doing in this way by drawing 19 . The subthreshold level 
slopes were 0.2 V/decade, and the OFF state cxirrent was 10-1 OA set. That is, in the component 
completely created similarly, although the subthreshold level slope showed the gdmost comparable value 
compared with the case where both two electrodes are used as gold when the electrode which creates the 
two electrodes of the source and a drain to the degree of an insulating layer was used as gold and the 
electrode created to the degree of a semi-conductor layer was made into an indium, the double or more 
figures OFF state current was mitigated. 
[0059] 

[Example 6] The neutral detergent (luchi Seieido: pure software) which diluted with pure water n mold 
siUcon substrate which raised 50nm of siUcon thermal oxidation film as an insulating layer performed 
ultrasonic cleaning, and potential clearance was performed in ultrasonic cleaning among pure water after 
that. Furthermore, the ultraviolet-rays-ozone scrubber performed UV irradiation washing for 20 minutes 
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after that. Thus, on the washed substrate, vacuum deposition of the drain electrode of aluminum was 
carried out in width of face of 100 micrometers, and size with a thickness of 0.1 micrometers. The film 
production conditions in this case are 30 degrees C of substrates, and are 6nm/m in evaporation rate. 
Moreover, the methyl perylene thin film which is a n-type semiconductor was created with the vacuxmi 
deposition method. Vacuum deposition conditions fix a substrate above the boat for vacuum 
evaporationo, and are [ about ] about substrate temperature. -It adjusted to 130 degrees C and the degree 
of vacuum was decompressed even to 2xl0-6Torr. Vacuum deposition was performed in the thickness 
of 500nm at the rate of lOnm/m after that. Furthermore, fi*om on the, as a source electrode, the paste-like 
silver particle was produced by the head drawing method so that the die-length direction of a drain 
electrode and the die-length direction might cross at right angles in width of face of 100 micrometers, 
and size with a thickness of 0.1 micrometers. The gate voltage dependency of the current between 
soxirce-drains in electrical-potential-difference 4 V:00 between source-drains of the component created 
by doing in this way by drawing 20 is shown. By making it aluminum and silver, the OFF state current 
can be pressing down the electrode to the 10-1 OA set. 
[0060] 

[Example 7] The neutral detergent (luchi Seieido: pure software) which diluted with pure water n mold 
silicon substrate (area 20x35 mm, thickness: 1.0mm) which raised 300nm of silicon thermal oxidation 
film as an insulating layer 30 5 times performed ultrasonic cleaning for 20 minutes, after that, ultrasonic 
cleaning was performed for 20 minutes among pure water, and detergent clearance was performed. 
Furthermore, UV irradiation washing was performed for 20 minutes to the bottom of an oxygen ambient 
atmosphere after that using the ultraviolet-rays-ozone scrubber. Thus, on the washed substrate, vacuum 
deposition of the golden drain electrode 40 was carried out using the mask made fi-om nickel so that it 
might become width of face of 100 micrometers, and size with a thickness of 0.2 micrometers. The film 
production conditions in this case are 30 degrees C in substrate temperature, and are 6nm/m in 
evaporation rate. Moreover, the pentacene thin film was created with the vacuum deposition method as a 
semi-conductor layer 50. What repeated sublimation purification 10 times and refined it was used for 
pentacene. Vacuum deposition conditions fixed the substrate above the boat for vacuirai evaporationo, 
and decompressed the degree of vacuum even to 2xlO-6Torr. Vacuum deposition was performed in the 
thickness of 0.5 micrometers at the rate of Inm/m after that. Furthermore, firom on the, as a source 
electrode 60, vacuum deposition of the indium was carried out so that it might become width of face of 
100 micrometers, and size with a thickness of 0.2 micrometers and the die-length direction of the drain 
electrode 40 and the die-length direction might cross at right angles using the mask made from nickel. 
Under the present circumstances, on both sides of a spacer with a thickness of 1mm, it floats, the mask 
of nickel is arranged from a substrate, an electrode material turns also to the bottom of a mask by 
vacuum evaporationo of a golden electrode, and it was made for an electrode side face to become blunt. 
Moreover, the film production conditions in this case are 6nm/m in evaporation rate imder 30 degrees C 
of substrates. Thus, when the side face of the created electrode was observed with the scanning electron 
microscope and the angle on an electrode side face and the front face of an insulating layer to make was 
searched for from the electron microscope image, it was about 150 degrees. The silicon wafer used as a 
substrate was used for the gate electrode 20. The gate voltage dependency of the current between 
source-drains in electrical-potential-difference 4 V:00 between source-drains of the component created 
by doing in this way by drawing 17 is shown. Even if it changed gate voltage, a drain current hardly 
changed from drawing, but it became clear that the modulation effectiveness by the gate does not show 
up. 

[0061] 

[Effect of the Invention] Since the component structure consists of laminating thin films, the organic 
thin film transistor of this invention can be manufactured at a simple finishing process, and adaptation of 
a printing technique becomes very easy. Moreover, simultaneously, compound-ization of the component 
to the direction of a laminating becomes easy, and three-dimensions integration becomes easy. 
Furthermore, since an organic-semiconductor layer is the structure covered with a source electrode, it 
works also as closure eCTectiveness of a semi-conductor layer, degradation of the semi-conductor by 
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oxygen or moisture is prevented, and the reinforcement of a component is brought about. Since channel 
length is controllable by the thickness of an organic-semiconductor layer and channel length 1 
micrometer or less is also realized easily, it becomes very easy to low-battery-actuation-ize the 
component stmcture of the organic thin film transistor of this invention. Using an organic material, by 
being adapted in a printing technique, the formation of a film component, the formation of a large area 
component, and the formation of a flexible component are possible, and shock resistance also improves. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The typical sectional view of the component structure called bottom product contact 
structure by the organic thin film transistor of a conventional type 

[Drawing 2] The typical sectional view of the component structure called top contact structure by the 
organic thin film transistor of a conventional type 

[Drawing 3] The typical sectional view of an example of the organic thin film transistor in this invention 
[Drawing 4] The enlarged drawing of the important part of drawing 3 

[Drawing 5] The typical sectional view of an example of the organic thin film transistor in this invention 
[Drawing 6] The enlarged drawing of the important part of drawing 5 

[Drawing 7] The typical sectional view of an example of a component to which the insulator layer was 
attached between tiie source-drains of the organic thin fihn transistor in this invention 
[Drawing 8] The typical sectional view of an example of a component which has the source or the drain 
electrode configuration of this invention 

Prawing 9] The gate voltage dependency of the drain cvirrent in drain electrical-potential-difference 4V 
of theta = about 120 degrees organic thin fihn transistor 

[Drawing 10] The gate voltage dependency of the drain current in drain electrical-potential-difference 
4V of theta = about 150 degrees organic thin fihn transistor 

[Drawing 11] The schematic diagram of the useful manufacture process process for the organic thin film 
transistor formation in this invention (1) 

[Drawing 12] The schematic diagram of the useful manufacture process process for the organic thin film 
transistor formation in this invention (2) 

[Drawing 13] The schematic diagram of the useful manufacture process process for the organic thin film 
transistor formation in this invention (3) 

Prawing 14] The schematic diagram of the useful manufacture process process for the organic thin fihn 
transistor formation in this invention (4) 

Prawing 15] The schematic diagram of the useful manufacture process process for the organic thin film 
transistor formation in this invention (5) 

[Drawing 16] The gate voltage dependency of the current between source-drains in electrical-potential- 
difference 2 V:00 between source-drains 

[Drawing 17] The electrical-potential-difference dependency between source-drains of the cmrent 
between soiirce-drains in various gate voltage 

Prawing 1 8] The correlation curve of the dram current in drain electrical-potential-difference 4V when 
using the spreading thin film of the poly alkyl thiophene for a semi-conductor layer, and gate voltage 
IDrawing 19] The correlation curve of the drain current in drain electrical-potential-difference 4V, and 
gate voltage. Both the drain current-gate voltage (Id-VG) curve at the time of a continuous line using 
pentacene for a semi-conductor barrier layer as a p type semiconductor, and uising gold and an indium 
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for the source and a drain electrode and a wavy line are a drain current-gate voltage (Id-VG) curve when 
the soiu-ce and a drain electrode consist of gold. 

[Drawing 20] The correlation curve of the drain current in drain electrical-potential-difference 4V, and 
gate voltage. The drain current-gate voltage (Id-VG) curve at the time of using methyl peiylene for a 
semi-conductor barrier layer as a n-type semiconductor, and using silver and aluminum for the source 
and a drain electrode 
[Description of Notations] 

10 Substrate in this Invention 

1 1 Substrate in Bottom Product Contact Stmcture 

12 Substrate in Top Contact Structure 

20 Gate in this Invention 

21 Gate in Bottom Product Contact Structure 

22 Gate in Top Contact Structure 

30 Insulating Layer in this Invention 

3 1 Insulating Layer in Bottom Product Contact Structure 

32 Insulating Layer in Top Contact Structure 

40 Drain or Soiurce in this Invention 

41 Drain or Source in Bottom Product Contact Structure 

42 Drain or Source in Top Contact Structure 

50 Semi-conductor Layer in this Invention 

5 1 Semi-conductor Layer in Bottom Product Contact Structure 

52 Semi-conductor Layer in Top Contact Structure 

60 Source or Drain in this Invention 

61 Source or Drain in Bottom Product Contact Structure 

62 Source or Drain in Top Contact Structure 

70 Channel Field of Thin Film Transistor in this Invention 
80 Insulator Layer in this Invention 
90 Protective Coat in this Invention 



[Translation done.] 
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[Drawing 1] 
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[Drawing 4] 
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[Drawing 8] 
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[Drawing 13j 
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[Drawing 16] 
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[Drawing 17] 
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[Drawing 19] 
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? (PEDOT) ^:r^vT:^v>Rzf'tn^<ommi^^ 
[0 0 3 3] *fg0^m*5i/^rffiffl^n^y-h 2 oojK so 

X\ 2 0 n ml^± 1 0 mWT^OJP^cOSJSiaHSTfeS 

[0 0 3 4] :^mmct6i^rm\^^^Y-hic^m't^m 

T^^^ijL^-h (PMMA) . Ji^U-<5h\ ;t?UX^U 40 

^KU/^^^i^uv. jKu:7'y{btfrn;'7^>' (pv 

F) . If 37 xy-;k yyl/^>*HtD4^ U 

;Vzi>mm (PZT) ^(D^Kmpm^^^>*UfflRlt6 

0. EfR]14^iSi6fcO*r^/c46tc*feli^3 0<O*«ft® 
5 Offlfl^n-x^vyLfct). jeses OOSEOBElpI 

[0 0 3 5] *fg0^tC:fol^Tffll^^JfeSlijl3 OCOf^figji 
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tc. K^^g^X/^y^U>'y^^<;)^^§fi!^5^^3b^ffl^^ 
SnScii:;b^^i/^*^ ®<lTf£3XhTO{'^fi!ci:w^-5^ 

Ctif^V'^^(Olt5 0 nmt(±5 0 0 0 nmtiTTfeS 
b < 1 0 0 n m«± 5 0 0 n mt:iTTfe^o 
[0 0 3 6] *f8B^tC:foa^Tfflt^Sy-hlcSM-rS*fe 
Si^/g3 OcOjet^li^tttCRg^^^n-r. l/>*>:&Sflg«^fflV^ 

[0 0 3 7] *^0^tC*5l/^Tffll/>SV-Xtb<{iKl^ 
[0 0 3 8] *:fg0^tC:fol/^Tffll/^^V-X^L< JiFU 

-Y>4 0 t>L<ti6 otoft^atiittcRg^^n'r. 

STfg:3XhTiOft^i:i/^-5i^>b>eti. x^u-vm 

[0 0 3 9] 2(s:fgejte::Jol/^Tffll/^^V-XtL<tiFU 
^>40tL<ti:60 (D^^^—Z/l^mt^l^m&'^n 

tCfflV^^nSOti. 1 ^mJ^±l mmWTO$iT% 2 0 
[0 0 4 0] *:5g0^tC:fol/>Tffll/^^V-X^L< tiFl^ 

-r'>4 ooBfffi0ttti> ?>&SW^mw^fl5^^^^-t±^ 
/'c46tc. ffiiit^S OfDM^ffi (08OA-B®) ilV- 
XXti FU-OatS 4 OOfflijgS (08CDB-Cffi) to 
^t-^e^l 3 0afc(Tt"r^iD;b^Sf^Ll\ 

[0 0 4 1] ±IBe*^J^Jl 2 0'*Tfe^^^(D. V— X 

- F u-r vram 4 v^tc*>ots v-x- F Lx-r >mm 
F u-r yppg^ff 4 v t(0-9-:/x 3 ;u fx a~yti. 

^0.15 V/d e c a d e C t:6^^i^ n/cc 

[0 0 4 2] ±120 1 5 O^X&^m^CO. V-X 

- F b-r vKffiff 4 vBf tc^bnt ^ y-x~ f >R9m 
S5<oy-F®ffific#i4^iai og^-To 0*^6. y-hm 

JE^^{l:^-<i:Tt>FU-rvm8Sti<5t/uir^fl:-ii:-r. y 
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[0 0 4 3] COcfc3^fet^^{^fi!c^§fci6iDii5g:^}£ 
[0 0 4 4] 2(s:3?0^tc4ottsy— h 2 0. y— XfeL< 

[0 0 4 5] :*:f80^lC*5frt^SKh^>t/-X^ii. 

»;S5otc#«i^»ft«*4*^fflt^e>nSo ^com^ti. 

nZ-ccin^O^^Sfl^o a— tr^S/^:t:7x:/o -^UUV 

(PTC DA) ^^XS^<0^ 

Mim (NTCDA) ^^zf^tD^mm^-^tircmm 

{t^^y. yym{tT)v^:z^^L.mxm^'^nrzmmw 
Rxs^n^n<o^m'^yymr^^xm^^tircmmWo 

[0 0 4 6] *:^q«tcfflv^^ns*»tt:® 5 OOfPSffi 

-r^Dt;l/-r-c >^t^E(OVy h V vif^y^-tm£ 
n ^ QiMffi ^ H ^^SfS-r ^ CI i: t T' ^ S o 
[0 0 4 7] 2ts:^0^tC*5tt^^«ltt® 5 OOiP^fi. ^ 
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iimi:JLTX&^fi\ »^L<(i. 0. 5/imJ.:iT0.0 

yrxtr^cti.x^^o ^^ic. T^;vy7y.it<D 

m 5 0 tLxm^tE^^c tt>'^mx&^o 

[0 0 4 8] *:fg0^lc4ol/^TfflV>^^?Si*/i5 0<DJB« 
10 L. y-Xt L<{i:KU-f >4 0> KU^>'€>L<tiy 

[0 0 4 9] *fg0^tc*5tt^ h^>iy7.^m^i^. mm 

®8 0^}fA-r^«^. *6^S8 0Oititi. y-x^L 
<(iFU^>^^^ 4 0O[Hi:0Rttntf<#t?^i/^^'«. 
WSL< ti4 OcDll^ffiAJ^V^ejgtciftVMtiSTfe^il^ 

[0 0 5 0] *%0^tC*5tt^*fe^® 8 o^jfA-r^ffiB 

20 ¥»»;g5 Oi:Offi^lii<5^Ci#t::|5g^^n^i/\ y-x 
*>L<tiFU-r>i:'r^4 0^O±T'^W{*^5 0(DTX 
feoT^^gt)^l/^L. y-X^>L<ti:Flx^>h-r^4 
0 cO±gPT^^Wi*S 5 0 i: K U-'l' > t L < tiy-X iif 

5 6 0 ^ COPTIC {uffi-r^saistciaEbTfeiJittfti/^o c 
of^^Dffil^^coiliiti. y-xt.L<tiF W>i:-r5 4 
ooificfcOiKotntflll^j&v^A^ iif^L<ti4 otoipi^ 

m5 0<Dmt. ¥»tt^5 Oi: FW VfeL<{iy-X 

30 t-r^ 6 0 iitoratosT^tciSMLTfeii^D^&i/v 
[0 0 51] mmmso<DMmi^t. ^ Ki9jj^m^j:mm\i 
^m'r^Mnt'^m^i.^\ m^i^£. s i 02 1 2 o 

^UU-F (PMMA) . >1^U-r^F> vi^Ux^lx>^, 
> (PVF) . tHU lfn;l/>^xy-;l/^if(DjHUv-3fft 

40 tc. |6li@8 0(OiEfp]jn.^^fifiLfc*). t6^®8 0±^C 

=3 - 7^ Y > ^ ^ L 0 -r 5 CI ^ ^> pi fig T s 5 o 
[0 0 5 2] :^mMic^^f^^f&mmso<DV^^mtmc 
m^^n-f. i^t-rj::^yj}fi:^m\^^x^^\^\ -mic. m 

Ctf3^^\^^t\ IISfieTfgnxFT^cDf^fiXhi/^d;^*^^ 

mm-fa^xti.xcDwm^m^sE^mfiL^tEn^o s 

50 0 n mW± 5 0 0 0 n mtiTT^S*^ ^ L < « 5 
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0 n mJ.:^± 5 0 0 n mtlTTSSo 
CO 0 5 3] 

Co 0 5 4] 

immmii ^bks^ (Es^/^-K)k:j;sa« mm 

2 0X 3 5 mm. il^ : 1 . Omm) M7j<fCT 5i5S 

:fel/>T 2 0 ^^P^ilil^r|-*SlB8S^«fejl>*ff -D fco C © J; 3 1 L 
®@2 0 fcLT. #^ipai 0 0 /im. )1?0. 2 /i mCD 

mo:>mmmmr'&^o mi 2T'?^■rJ:3^^, y- 

hail2 0±*>P)jHU;<f-;I/p<^^U U-h (PMMA) ^ 
>>DD4->;l/AU:}gf»b, *0}§?8*^e.«eiit^3 OtLT 20 
xevn-hiStc.);!? 0. 4 fimcDP^tcSMLfco ^ 

*feiitM3 0«±*>e., 01 3t^-r«J;3fC, KI^ 
'I'>llfii4 Oi:LT. ^*f|il 0 0/im. /P*0. Zn 
mO+t-'i' Xi: <fc 3 - y ^ ^fijffl L TW 

L rcc C O^OHM^ff It . SSfiiif 3 0 1 T\ 
«»6 nm<D^ail®T-*So Klx"l'>m8i4 

0 ifetf'^^b/'cy- hm.m 2 0 4:-gi5<D*-pa^ 

•3. y— hSfii2 QCDfttt FL"l'>®8i4 0©lttfc*'«^ 
fftc&?)^vj;3 1 Lfco ^e)(c-€-o±*->e). 01 4tc 
5^-rJ;3»CiNI*t:S5 OilLT'O^-fe^^mSliaL 30 

tco -^v^-bvfi. ^iissttsa^i 0[5]sst)JiLr&saL 

fcfecD*ffl^^/i:„ 

<D±7?fc@su »«?as*is^i3 cciciasu, m^s. 

*2X 1 0" ' Tor rlcSTjgcffiLfcc "tomm^ I 
nm<DjiaT-0. 5 mOP^tcK^^^^fTo fco ^ 
Cits. 01 5lC^-r<fc-5tC, y-7.mm6 0 tLT. ^ 
*<110 0/im, JPSO. 0 5 ;tm(D1>-'r'Xi:!S:S<t3 

y— XS8i6 0©g^:)?[fl]CDittA^ K Uf' VSSb 4 0 (D 

UA3 0X:r\ «»6 nmCO^SiSST-feSc C<D^5 
fCLT, f--\':t-;l'SO. 5|im, ^-V-^;!/!® 1 0 0 /i m 

Co 0 5 5] 

mmm 21 ■> :3 >'i^^ft)^ 3 0 0 n m^t&mm 3 0 

i: LTWfiKLfcnlJi/UnvSffi (ffifll2 0 x 3 5 m 
m. /P^ : 1. Oma) i^7j<lCT 5<g{C?&|RL/-cft'14 
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^(3[)KU'ri^^fii4 0*, i!@l 0 0 /tm, JP^O. 
2 /I mCD-9-l'Xi:^5 J: a --y y^bS^vxi'^^lJffl L 
TW^sg«L/co CcDK!OSIiM^<f{±, S«}&ffi3 0°C 

S 5 0 i: LT. -<>'3'-b>Plg^K^^SaTltfi!tL 

/•ctw^fflv^fc, M^^mm^mt. a«*^»ffl#-h 

0±7Dt@^U. ««SS*^4 5'CtciigL. M^A 
^•2 X 1 0" ° T o r r lC$T-j^ELrc„ ^<0}SS» 1 

e>c-f-©±*^6. V— xmaie oi:bT. 

ifilOO/im. I5?0. 2 ;im(D-9-'<Xfc;S:-5J:3 — -V 
4 0<DS«7?|Rji:iS32-r5J:3{cKffi^«Lfco COBK 

oiiBi^f*{±. siS3ot:T. m-i^6 nmcommm&T 

i^X^ti. 9=--\'4^;b50. 5 /im. ^•\'^-;Hlei 0 0 /I 
m©«|?5amS»Kh^i^i'X^fi:UTii{tLfCo 01 
61C. <l<DJ:5tcLT^tJit*n/-c^^©, V-X-FU 
•Y 2 V B$IC fen j- -5 V-X - F U"t' >P4'SSi3ilOy 

-hSEEffii^tt^^-ro 0*^P.. V-X-KUf'^RStt 
ff2VT% ■9-rxU'->3;L'FXD-y8 V/d e c a d 

CO 0 5 6] 

cufisijij 3 ] u 3 >mmm soon m^t^mm 3 0 

fcLTWfiKLrcnSS/ynvSffi (ffiS2 0x3 5 m 

ra, p$ : 1. Omm) M7j<tCT 5 ^tC#S?Lfctf ft 

>mr^^^m^^r. mmm-m^Tictsi^^rzoi^mmi^ 

liC. ^<0 FW 4 0*, ifi 1 0 0 /t JIS 0 . 

2 /tmCD-tl--<Xi:^5c}:5^ yy7PSi«O^X^*fiJfflL 

xm^mmLrco c(D^(omm^mt. mmum3o'c 

/Co -O'^'-tryfi. ^«ltS*l OlHlggOigLTaiaL 

fct(D*fflv>fc, M?s.mm^mi.. mm^mmm^^-h 
(D±ij},cmmL. s«ss*^-i 9otcis^L, 

fli*2x 10'° Tor rlcST-MffiL/to ^O'lm^ 

±icmm-t£n^o ?e>fc^<D±*>e,. v-xmeot 

LT, 'TV-^'^^^itil 0 0/jni> iP^O. 2 /i irKD+f" 
YXi:*«J:3-'yy;l/S«DTX4'«:fiJ«LT, gS:^r 
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^•v^wUitSl 0 0 /imcDfl!^?ai^SJt8llh^>>^X:^i: 
[0 0 5 7] 

L/cff'ttgfeSiJ (#rt^*^?±: tf^TV^^h) tcrzo 

ilil 0 0 /xm. JP^O. 1 /imOlt^XTK^^SL 
fco CC0^(7)S!il^mi. S1£3 0rT. «^6nmcO 

tmmmm^t(Drj:m^^ii>rctc^. *^i 2o^t^ 

(PMMA) ;&^PD.-^;l/i^^^:}g»L. ^OjSJSA^^Sfe^fli 
^: LTXt!>n-J>StcJ:t) 0. 4 /imcDff^tc^ML 

^ >';l/^3^ -7 X ^ P P AJgJSA^ e> ^WSM 30 

V— xaffii:Lr^^> flglOO/im. ff^O. 

/Co lai 8tc. coj;aicLT{tfig^n/c^^o. y- 

X - K i-^ >p^m 4 V ^tc 4bnt ^ y - X - F u-Y 

SjjSoy-FmEEiS^tt^^fo *9-yxUi/3;l/Fxa 
-T'tiO . 2 V/d e c a d eT'SofCo 40 
[0 0 5 8] 

[^iSM 5 ] U n >^^fbM 3 0 0 n m^Jfe^S t L 

rc^^mm tf:xTy:7h) tcT2 053^ 

cfc-9tcLT8t}*L/cSffi±tc. ^cov\^^>mm^. <fa 

lOO/xm. /P^O. 1 /im^O-y-^XT^A^^aU/Co 
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/-Co ^Sfis^JB^SLfcSIS^. :t^^T=^>';l/FU^ap 

>'"^yo^pP7^;l/Arg^s^c 1 o^mm^ctT\ mm 
mm^mt. m^^mmm^^-h(o±y5icmmu mm 

}ajft^$iJ4 5X:tClS31L. «^a*2 X l O" ' Tor 
r iC^TigcjELfCo tcomm^l n mCOigjaT 5 0 0 n 
m<DlP^tcXS^a;^fTofco ^^tC^tD±>^)^^. y- 
TsMMt Ur^^. It® 1 0 0 M 0 . 1 /i 

^XT% S^T^fp]:^^ FU^^a^Og^T^fpJ^SBS-r 

^Scfcatcx^^Sbfco ccD^o^M^{^ti. aig3o 
'CT. s»6 nmco^»)gS"e^^o y-h^nti. m 
^S^bTfflv^fc>'U3>•:7x/^-^ffll/^fco C(7:»j:5tc 
LTf^^;?n/c?tMh5>'v-*x^ti. ^^-^^jvmo. 5 

/xm. ^^^>;l/iHl 0 0 /imOa^^mMSi^h^^v^ 
X^i:LTl!iftbfco 01.9tc. clOJ;5le:LTftJS^ 

nz-c^^cD. y-x-FL--i'yF^SJ£4 v^tc^tt^y 

■To '9':?^XU>^3;l/FXP— :/tiO . l 5 V/d e c a 
d eT\ :^ymi^lt 1 0" ' A^T$>-3/co cin^^< 
[pHttCLT. y-Xim^LT-Y^v^^A^ffll/^/c^^ 
cDf^S^tTofCo CfD^. -fVi^'^Ati, ipSlOO/i 
m> JP^O. 1 /AmO-9--l'XT% S^75riRl*^ Fb-YV 

mi. Sffi3 0*'CT. «^^6 nmO^«31fi-efe^o C 
eDcJ:3tJ:LTfffiK^n/'c?fMF5>S/-Xi$?ti. 

SO. 5 /im. ^^:t^;l/i|igl 0 0 /imCO«^?j!j^^J|®M 
h^>>^X^^LT!6f^Lrco lai OtC. clcDJ:9tcL 

Tf^^^nfc^^o. y-x- F >K«i± 4 vmic 
*5tt § y-x- F w vrassfiioy'- f«e«c#14^^ 

^T^fo •y-y'XUS/H^l/FXP— ytiO. 2 V/d e 
c a d eT\ :t:7m?5ftti 1 0" '° Ai&Tfeofco f^SrtJ 
^<lRl«tCLT{^fiRL/-c^?lc*5V>T> y-XRD- 

-&> Mm«ii:t^^>lc^tcLfc^^^tb'^T. -^-yxb 
3 ;!/ F X D - (5 (£PJjgJg<Dfi^5^ L /c*^ 7 ® 

[0 0 5 9] 

[ussfi^ij 6 ] u ^mmitm son m^*6^M ^ l r 
m^s^mmm.w^n o fco c o 3 l xijEit l /css 

±IC. T^l/^-'^/AcOFU-Omfii*. *il00/im. 
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M^m^ZX 1 0' ' Tor rlC^T-MBELfCo ^ 
1 0 n mtDiiftT- 5 0 0 n m©P*tcK3g^a 

0 0 /im, ;i^0. 1 /imCDit 

S.fe^tCjtiSFn'iz^i/ifffilcTftSLfco 1212 OIC. 

«E4 v^jcfeij-sv-x-Fu-ofsiasiioy-h'm 

[0 0 6 0] 

immm 7 ] ~> u 3 >^KfkM 3 0 0 n m ^mmm 3 0 

i:LTWfi)cLrcnS!v'Un>affi (^^2 0x3 5 m 
m. Jfl* : 1. 0mm) WHKT SiBlC^^Ltcfp^ 

mi mfH^mmn : enzv^h) (ct2 o»f^«^ 

^(O F W i^S® 4 0^, *i 1 0 0 /i ^ 0 . 

2 mO-y-'i' X i: * « J: -5 - y^V-KO ^' *f ijffl L 

rct©*fflv^/-c, »ffi*^«ffl5}<-F 
0±:^»c@^U m^Jg^ZX 10"' Tor rlzmX' 
MEbfCo nmCDjilgT-O. 

OtLX, ^yi/'fl.^mi 00 fim. m^O. Z fim 
<D-9--f'Xi:^S<}:3-'y'!r;HH<Ovxi'*ifiJfflUT, ft 

*?^iPiAV Kui'v-ans4 o<DS$7^[Rii:Bi3:g-rs<fc5 
ft^^46rci:c5, m \ soST-feofc, y-hm«i2 

1 7fC, C<0<k3fcLT{^fi)c^n/cm?<0s V-X-F 
ly^>mmS.4 V^»Cfetj-SV-;^-FU-1'>'KSSitO 
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-tirT'L FUi'>'®SStti<5i:A.if^ft-&-r> y-FK:J:5 
[00 6 1] 

0, 7-f;bA^?<k, ;«i:®a^?lk, yu^iyzTjm^ 

[HI] 'ii^^m(D^mmmh^:yi^^^T\ jhfa3> 

[laz] tJe5l5^CDW«lff)^F5>->-X^T% F-vT'a^ 
[0 3] ^filH^fcfcnt^^^SMF^Vv^X^'O-CajO 

[114] '^3o:>mm^'i^<o^±m 

[0 7] *|g«^tct5lt5W«ifMF7>i?X^r©y-x 

30 - F u-f >miciimm'^m^tzm^<o-m<om^(if3\sim 
m 

[09] e=mi Z0'(Dmmmmh5'>'i^7.^<Dh'l^ 
-OWEE4 VtcfeltS FU-r>BjJit«y-h«fffi!c#tt 
[010] 0=*<J1 5 0°£OWa^]Kh^>->*X:?cOF 

[011] *fg^tct5tt^W'^»MF7^i''X^'}^fiKcD 
40 fciiXO^fflftSJitT/D-bXie^MBSS (1) 

[HI 2] *fgH^lct5tt?.W«5®MF5>'i^X^'Jg]5!cO 

rcib<Dmmrjimmzru-txxm(Dmmm (2) 

[01 3] *^BBmfettSW«l»KF5>S^X^'mfiK<0 
/c:46O*ffi:&iajiyo-bXIg©ffiiBS0 (3) 

[014] *^B;3(C*ilt5W^r$iSFv>->*X^jefiEcD 
rc4<)£Oigffl*^jt7'n-tXXig£D«lHS0 (4) 

[01 5] *!RIH^ti:*5ttSW^MF5>-:?X^mfieo 
/ciiO^ffl^mya-trXXieoffilHSH (5) 

[0 16] y— x-FH'>'rasff2 vmcfcitsv— 
50 x-Fu-<>Mass©y-Fm«#tt 
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[^17] ^'!?*y-HmEEli:t5tt*V-X-HU"<>' 
EE (Id -Ve ) ^m. ffii^«V-7.Stf KUf 

hms. ( I d -vc ) mm 

[0 2 0] FU-Omff 4 Vfc*3lt-5 FW >'assiti:y 
?i^)l-<V U>^m^\ V-XSt/FU-OeStcffii: 

(Id -Vc ) 

1 0 

1 1 4?Fi»=i>^»^'H»jglc^3ltS®*g 
12 Fy^n^^fir Htagfc43ltS»ffi 

2 0 2|s:^WlC^3ttsy-F 

mi] 




[03] 
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2 1 .i<FA3>^'i5' h«l3iJci3ti-sy-F 

2 2 F y7'3>:?^' F«|igKi3lt-5y-F 

3 0 2|E%RBK*5tt5*eigUS 

3 1 jpFAnvi'^FliigtcfentSieig^^ 

3 2 F-yT'nv^f^^F^tiglcfcnJSjeiii® 

4 0 :^^micmf^b'U^>t>l^<liV-7. 

4 1 ;PFA=i>^^'H«jit*5(t-5FH'>'«>L<« 
y— 7. 

4 2 F y7':3>^i' FfiligtcfetJ^ F^-r>feL<{± 
10 V-X 

5 0 *^B^tfcnt5i|i«ttJl 

5 1 ^^FAn^^^ F#|jg»cfcni-5ijijSi*M 

5 2 F-yrn^tJ'^^ Fm3ttc*5ltS¥ji(*® 

6 0 *5gWlC*5lt5V-XfcL<ttFW"r> 

6 1 >KFA3i'^'i^ F«5fiU:i3Ct«y-XtL<«F 

6 2 F>yr=i>'^'i'F<?53iC*5lt5y-Xt>U<aF 

7 0 :^mmic^''f^mmh'^>i^7.^<D9-^'^fvmm 

20 8 0 2|s:i%q^(^^(tSI&^il 

9 0 *^BB»Ci3tt«««j« 
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